® Jji) 



Europaischj^Bfcpter 

European Patent Office 
Office europeen des brevets 



(n) Publication numbei 



0 234 125 

A2 



EUROPEAN PATENT APPLICATION 



@ Application number: 86310165.5 


<£) Intel/: H05K 13/02 


<§) Date of filing: 29.12.86 




© Priority: 27.01.86 US 822635 


© Applicant: GPD CANADA INC. 




PO Box 338 


@ Date of publication of application: 


Gormley Ontario Canada LOH 1GO(CA) 


02.09.87 Bulletin 87/36 


© Inventor: Storimans, Franciscus J. A. 




© Designated Contracting States: 


P.O. Box 332 


AT BE CH DE ES FR GB GR IT U LU NL SE 


Gormley Ontario LOH 1GO(CA) 




<2> Representative: Wotherspoon, Graham et al 




HTZPATRICKS 4 West Regent Street 




Glasgow G2 1RS Scotiand(GB) 



@ Feed conveyor for machine for forming leads of electronic components. 



© A feed conveyor for a machine for forming the 
leads of electronic components comprises a pair of 
conveyor belts which have a forward run extending 
in a face-to-face relationship, A gaping entrance is 
formed between the conveyor belts at the upstream 
end thereof and pinching jaws are provided for grip- 
ping the conveyor belts at the entrance and moving 
conveyor belts toward and away from one another to 
move the nip which is formed between the belts 
between a downstream position and an upstream 
position. A component feeding mechanism is pro- 
vided for feeding components one at a time into the 
nip and a drive mechanism is provided for intermit- 
tently driving the conveyor belt so that components 
are gripped between the conveyor belts at uniformly 
spaced intervals for movement into the working sta- 
CMtion of the forming mechanism. 
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This inveniSPrelates to machines for forming 
the leads of electronic components. In particular, 
this invention relates to an improved feed conveyor 
mechanism for feeding loose components to a 
working station in which the leads of the compo- 
nents are formed and cut to size. 



Prior Art 

After electronic components such as transistors 
and the like are manufactured, it is common prac- 
tice to mount them on tape at uniformly spaced 
intervals for shipping and subsequent handling dur- 
ing shaping and forming. This procedure has the 
advantage of providing that the components are 
uniformly spaced from one another so as to be 
conveniently located for subsequent forming and 
cutting operations. 

The taping of electronic components does, 
however, have a number of disadvantages. The 
taping operation adds cost to the product and the 
tape adds considerable bulk to the product during 
shipping! m 

Considerable difficulty has been expenenced in 
attempting to provide a simple and reliable feeder 
mechanism suitable for use in feeding ioose elec- 
tronic components to the work stations of a forming 
machine. 



Summary of Invention 

It is an object of the present invention to pro- 
vide a simple and reliable feed conveyor mecha- 
nism for feeding loose components one at a time, 
at uniformly spaced intervals, to the working station 
of a machine for forming , the leads of electronic 
components- 
According to one aspect of the present inven- 
tion, there is provided in a machine for forming the 
leads of electronic components, a feed conveyor 
comprising a pair of conveyor belts, support means 
supporting said belts for movement along a path in 
which the forward run portions of their length ex- 
tend in a face-to-face relationship, said forward run 
portions each including an elongated clamping por- 
tion and an entrance portion, said elongated clamp- 
ing portions extending through a work station and 
said entrance portions extending through a loading 
station, sard entrance portions converging toward 
and nip at the input end of said clamping portion 
and forming a gaping entrance to said nip in said 
loading station, pinching means engaging said en- 
trance portions of said forward run of said belts, 
said pinching means being operable to move said 
entrance portions to and fro between a first position 
in which the nip is located in a first position down- 
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stream of the loading station and said gaping en- 
trance opens into the loading station and a second 
position in which the nip is located upstream of its 
first position and the belts are pinched together to 
5 clamp a portion of a component therebetween in 
the loading station for transportation to said compo- 
nent working station, component feeding means for 
feeding components one at at time to said loading 
station to be located in said gaping entrance when , 
to said pinching means is in said first position, drive 
means for intermittently driving said conveyor belts 
through said loading and work station when said , 
pinching means is in said second position, to cause 
said belts to transport a component which is re- 
ts tained between said belts in said loading station 
into said working station and to uniformly space 
successive components on said belts^ 

The invention will be more clearly understood 
after reference to the following detailed specifica- 
20 tion read in conjunction with the drawings wherein; 

Figure 1 is a pictorial top view of the feed 
conveyor mechanism of a machine for forming the 
leads of an electronic component constructed in 
accordance with , an embodiment of the present 

25 invention. 

Figure 2 is a plan view illustrating the en- 
trance portion of the conveyor, 

Figure 3 is a side view taken along the line 
3-3 of Figure 2, 
30 Figure 4 is a diagrammatic plan view of the 

underside of the mechanism of Figure 1- 

With reference to Figure 1 of the drawings, the 
reference numeral 10 refers generally to a machine 
for forming the leads of electronic components. 
35 The reference numeral 12 refers generally to a 
feed conveyor suitable for use in transporting loose 
electronic components 14 through a work station 
16 in which the leads 18 of the components 14 are 
formed to the required shape and cut to the re- 
40 quired length for subsequent use by working tools 
located in the areas generally identified by the 
reference numeral 20. It will be understood that the - 
working tools and the method of operation of the 
working tools may be conventional and will not 
45 therefore be described in detail. 

The components 14 are transported through 
the work station 16 by means of a pair of flexible 
conveyor belts 22. Each of the conveyor belts 22 ■ 
have an outer face 24 which is flat and smooth and 
so an inner face 26 formed with a plurality of teeth 28. 
The conveyor belts 22 are made from a flexible • 
rubber or plastics material which is sufficiently re- 
silient to clamp th.e leads 18 of components without 
damaging the leads. 
55 The reference numeral 30 refers generally to 
the support means for supporting the conveyor 
belts. The support means 30 for each conveyor 
belt 22 includes a first sprocket 32, a second 
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sprocket 34 and a third sprocket 36. The first 
sprocket 32 is mounted for rotation on a shaft 38 
which is supported by an upright post 40 (Fig.3) 
which is mounted on the base plate 42. The third 
sprocket 36 is mounted on a shaft 44 which is 
mounted on an upright post 46 which is mounted 
on .an arm 48. The arm 48 is mounted on the base 
42 by means of a reieasable clamping screw 50 so 
that it can rotate about the screw 52, apply tension 
to and to release the tension from the conveyor 
belt 22. The sprockets 32 and 36 each have belt 
retaining end plates 52 and 54 arranged one on 
either side of the toothed portion 56. The sprockets 
34 are driven sprockets which are mounted on a 
driven shaft 58 which is drivingly connected to the 
drive means 60 (Fig.4) as will be described 
hereinafter. 

The support means 30 also includes oppositely 
disposed guide rails 62 and 64. The guide rail 62 is 
a fixed guide rail which is mounted on upright 
posts 66 which are secured to and extend upwar- 
dly from the base 42. The guide rail 64 is a moving 
guide rail which has brackets 68 mounted thereon 
which are connected by means of link arms 70 to 
the upper , end of upright posts 72. A tension spring 
74 has one end connected to the link arm 70 and 
its other end connected to a fixed upright post 76. 
The link arms 70 extend in a spaced parallel rela- 
tionship with respect to one another and are in- 
clined toward the moving guide rail 64 in the direc- 
tion of travel of the conveyor belts through the work 
station. 

The conveyor belts 23 each have a forward run 
portion 78 which extends from the first sprocket 32 
to the second sprocket 34. The forward run portion 
78 includes an elongated clamping portion 80 
which extends over the length of the guide rails 62 
and 64 and an entrance portion 82 which extends 
from the sprocket 32 to the upstream end 84 of the 
guide rails 62, 64. The tension springs 74 serve to 
urge the moving guide rail 64 toward the fixed 
guide rail 62 so as to clamp the elongated clamp- 
ing portions 80 of the conveyor belts 22 against 
one another with a sufficient force to retain the 
leads 18 of an electronic component therebetween 
during movement through the working station. 

As shown in Figure 2 of the drawings when the 
conveyor , belts are free to extend from the up- 
stream ends 84 of the guide rails 62 and 64 to the 
sprockets 32 t a gaping entranceway 86 extends to 
a nip 88 at which point the oppositely disposed 
inner faces 90 of the conveyor belts 22 first come 
in direct face-to-face contact with one another. Up- 
stream of the nip 88, the oppositely disposed faces 
90 are arranged in a face-to-face spaced relation- 



ship which servers permit the leads of the lead- 
ing component 14 to extend into the entranceway 
to be located in the position A1 shown in Figure 2 
of the drawings, 
s A barrier plate 92 is mounted on a shaft 94 of a 

double-act cylinder 96. The cylinder 96 is mounted 
on a bracket 98 which is mounted on an upright 
post 100. By activating the cylinder 96, the barrier 
plate 92 can be moved from the withdrawn position 
70 shown in Figure 1 in which it will permit compo- 
nents to pass along the forward run of the con- 
veyor and a barrier position shown in Figure 3 and 
in broken lines in Figure 2 in which it will prevent 
movement of the leading component 14. 
rs The clamping of the leads of the leading com- 

ponent 14 between the belts is achieved by caus- 
ing the nip 88 to move from its first position in 
shown in Figure 2 in an upstream direction to the 
. second position 88a. This is achieved by pinching 
20 the. entrance portions of the conveyor belt The 
pinching means is generally identified by the refer- 
ence numeral 102. The pinching means 102 in- 
cludes a pair of jaws 1 04 which are disposed 
opposite one another and are each mounted on a 
25 shaft 106 of a pneumatic cylinder. J.08 so as to be 
movable between a retracted position in which they 
are spaced from the conveyor belts as shown in 
Figure 2 and an extended position; in which they 
bear against the conveyor belts 22 and urge the 
30 belts toward one another so as to move the nip 88 
to the position 88a and thereby firmly clamp *at 
least one of the leads of the leading component 14 
therebetween. It will be understood that the extent 
to which the nip is caused to move between points 
35 88 and 88a may be varied by adjusting the longitu- 
dinal extent of the jaw 104. 

The component feeding mechanism is gen- 
erally identified by the reference numeral 112. The 
component feeding mechanism 112 includes a foot 
40 106 which is mounted on a shaft 108 of a pneu- 
matic cylinder 110. The pneumatic cylinder 110 is 
supported on an arm 114 which extends from the 
upper end of a post 116 which is mounted on the 
base 42. The component feeding mechanism also 
45 includes a pair of spaced parallel guide plates 118 
which are spaced from one another in an edge-to- 
edge relationship to form a slipway 120 there- 
between. The guide plates 118 are supported by a 
suitable support structure which includes a leg 122 
so which is mounted on a bracket 124 which is sup- 
ported by the base 42. The guide plates 118 ex- 
tend into the pick-off station 122 so as to provide 
support for components up to the point at which 
the leading component is . located before it is sepa- 
55 . rated from the single file row of components which 
are delivered to the pick-off station. For the pur- 
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poses of advanSfflg the single fife row of compo- 
nents along the slipway 122, the guide plates 118 
may be downwardly inclined toward the pick-off 
point and may be caused to vibrate. 

The individual components are positioned in 
the slipway 120 by means of a conventional sorter 
which is not described herein in detail. 

With reference to Figure 4 of the drawings, it 
will be seen that the drive means 60 includes a 
motor 126 which has an output drive shaft 128 
upon which a worm gear 130 is mounted. The 
worm gear 130 is meshed with a worm wheel 132 
which is keyed to a shaft 134 which is mounted for 
rotation in the base 42. For the purposes of provid- 
ing intermittent longitudinal movement of the con- 
veyors 22, an inverted Geneva mechanism 136 is 
provided. The inverted Geneva mechanism 136 
includes a disc 138 having contact rollers 140 
projecting outwardly from opposite faces thereof. 
The downwardly projecting contact rollers 140 are 
engaged by the lobe 144 of the Geneva cam 146 
and the upwardly projected rollers 140 are en- 
gaged by the lobe 148 of the Geneva cam 150. 
The Geneva plate 138 is keyed directly to the shaft 
58 on which the sprocket 34 is mounted. A gear 
wheel 152 is also mounted on the shaft 85 and 
meshes with a gear wheel 154 which is keyed to 
the other shaft 85 so that both conveyor belts 22 
are positively driven. 

The movement of the jaws 104, foot 106 and 
the arresting plate 92 are controlled by a pneu- 
matic valve 156 which has actuator rollers 158, 160 
and 162 which are arranged to bear against cam 
faces 164, 166 and 168 respectively. Rotation of 
the cam 164, 166 and 168 serves to control the 
timing of the operation of the arresting plate 92, 
foot 106 and clamping jaws 104. 

In use the electronic components 14 are load- 
ed into the hopper of a sorter (not shown) from 
which they are discharged onto the guide plates 
118 with their leads 18 extending through the slip- 
way 120. The guide plates 118 are vibrated to 
ensure that the components are advanced to the 
discharge end thereof. Initially, the jaws 104 are 
spaced apart from one another and out of engage- 
ment with the conveyor belts 22 so that the entran- 
ceway 86 opens to the nip 88. The arresting plate 
92 is initially positioned so as to extend across the 
path of travel of the components and serves to limit 
the forward movement of the leading component so 
that it is retained in the position shown in Figure 2. 
Thereafter, the jaws 104 are moved toward one 
another to pinch the legs of the leading component 
between the Fnner faces of the conveyor belts. 
Simultaneously, the cylinder 110 is activated to 
cause the foot 106 to be lowered to bear against 
the component next following the leading compo- 
nent. Thereafter, the arresting plate 92 is withdrawn 
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out ofuie path of travel of the components. The 
conveyor belt is then driven to move the leading 
component from the entrance section of the for- 
ward run into the elongated clamping portion in 
s which the belts are retained in clamping engage- 
ment with the component by the pressure which is 
applied between the guide rails 62 and 64. There- 
after, the arresting plate is relocated in a position 
extending across the path of travel of the compo- , 
70 nents and the jaws 104 are moved away from one 
another. The foot 106 is then raised to permit the 
component which was retained thereby to move 
forward into engagement with the arresting plate to 
be located in the transferred position and the pro- 
is cess is then repeated. By repeating the process, a 
plurality of components are arranged on the for- 
ward run of the belts at uniformly spaced intervals 
along the length thereof so that they are delivered 
to the exact location requested by the various 
20 working tools located in the work station. 

As the components are advanced along the 
conveyor, they pass through the working station or 
stations in which one or more forming or cutting 
operations are carried out on the leads of the 
25 component as required and thereafter the compo- 
nent is discharged in a suitable manner. 

From the foregoing it will be apparent that the 
present invention provides a simple and inexpen- 
sive form of feed conveyor mechanism which is 
30 capable of receiving loose electronic components 
and spacing the components from one another and 
conveying the components through a work station 
in a spaced relationship. These and other advan- 
tages of the mechanism of the present invention 
35 will be apparent to those skilled in the art 



Claims 

40 1 . In a machine for forming the leads of elec- 

tronic components, a feed conveyor comprising; 
. a) a pair of conveyor belts, 

b) support means supporting said belts for 
movement along a path in which the forward run 

45 portions of their length extend in a face-to-face 
relationship, said forward run portions each includ- 
• ing an elongated clamping portion and an entrance 
portion, said elongated clamping portions extending 
through a work station and said entrance portions 

50 extending through a loading station, said entrance 
portions converging toward and nip at the input end 
of said clamping portion and forming a gaping 
entrance to said nip in said loading station, 

c) pinching means engaging said entrance 
55 portions of said forward run of said belts, said 

pinching means being operable to move said en- 
trance portions to and fro between a first position in 
which the nip is located in a first position down- 
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stream of the loading station 




said gaping en- 



trance opens into the loading station and a second 
position in which the nip is located upstream of its 
first position and the belts are pinched together to 
clamp a portion of a component therebetween in 5 
the loading station for transportation to said compo- 
nent working station, 

d) component feeding means for feeding 
components one at at time to said loading station 

to be located in said gaping entrance when said ro 
pinching means is in said first position, 

e) drive means for intermittently driving said 
conveyor belts through said loading. and work sta- 
tion when said pinching means is in said second 
position, to cause said belts to transport a compo- 75 
nent which is retained between said belts in said 
loading station into said working station. 

2. A machine as claimed in claim 1, wherein 
said pinching means comprises; 

a) a pair of jaws located in said loading 20 
station and arranged opposite one another, one on 
either side of said path for engagement one with 
each belt, and 

b) claimping drive means engaging said jaws 

and operable to move said jaws to and fro to move 25 
said belts between said first and second positions 
and thereby move said nip out of and into said 
loading station. 

3. A machine as claimed in claim 1, wherein 

said support means comprises; so 

a) a pair of guide rails arranged in a spaced 
parallel relationship one on either side of said path 
aiong the length of said elongated clamping por- 
tion, and 

b) a pair of guide rollers arranged one on 35 
either side of said path and spaced forwardly and 
laterally from the guide rails to support the belts in 

a position in which they converge toward the guide 
rails as aforesaid. . 

4. A machine as claimed in claim 1, wherein 40 
said component feeding means comprises; 

a) a slipway for guiding said electronic com- 
ponents in a single file into said loading station, 
said slipway having a discharge end opening into 

said loading station, 45 

b) stop means mounted for movement into 
and out of said path at said loading station to 
releaseabiy arrest the forward movement of the 
loading component of the single file . of components 

at said loading station, 50 

c) retaining means for retaining the compo- 
nent next following the leading component in a 
fixed position with respect to said slipway when the 
stop means is moved out of the path of the compo- 
nents whereby only the leading component is di- .55 
scharged from the slipway into the loading station 

for engagement with the belts by operation of the 
pinching means. 
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© A feed conveyor for a machine for forming the 
leads of electronic components comprises a pair of 
conveyor belts which have a forward run extending 
in a face-to-face relationship. A gaping entrance is 
formed between the conveyor beits at the upstream 
end thereof and pinching jaws are provided for grip- 
ping the conveyor beits at the entrance and moving 
conveyor belts toward and away from one another to 
move the nip which is formed between the belts 
between a downstream position and an upstream 
position. A component feeding mechanism is pro- 
vided for feeding components one at a time into the 
nip and a drive mechanism is provided for intermit- 
tently driving the conveyor belt so that components 
are gripped between the conveyor belts at uniformly 
spaced intervals for movement into the working sta- 
tion of the forming mechanism. 
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